little limitation. The development of initiative and personality is essential and this can only be done by taking risksrough games like football, volleyball, gymnastics and swimming. We must not mind the occasional fracture. A wheel-chair life may be essential for some, particularly those with high lesions, but it should only be accepted when every attempt has been made to achieve ambulation.
Paraplegic children form a fascinating group from the educational point of view because there is so much that the child can do to help himself along the road to normality. The urological problem does, I believe, justify the segregation of these children until they have either adequate control or apparatus, or have had a urinary diversion so that they can maintain entirely satisfactory hygiene and not be dependent upon nursing attendance. Coney Hill School is unique in that it is the only one in the world in which an entrance qualification is urinary incontinence! Clearly there will always be some children of low intelligence who will not be able to manage their personal hygiene; but I really believe their number will be small in the future. The more that is done for them the easier will be the nursing even of those who require lifelong institutional care.
Employment and Adult Life
There is a real need for more sheltered employment or hostels from which such young people can go to work, yet receive some daily health supervision and care. Clearly it is essential to develop every possible intellectual asset, to avoid the boredom of a repetitive unskilled workshop life. There is much to be done in the field of integration into the working community.
The child's chance of reaching maturity and prospect of normal sex life is one of the early worries of the parents. It is a subject on which one can say very little. In some males priapism occurs but in the majority where the spinal cord is involved there is usually loss of penile sensation. It may be that this anmesthesia will not be so extensive in cases operated on in the neonatal period with modem techniques. Even if an orgasm is possible, the bladderneck incompetence leads to reflux and failure of ejaculation. Prostatitis and calcification from stasis is an added risk.
In some females even in the absence of vulval sensation, orgasm may be experienced. One girl who underwent an ileal loop diversion six years ago has gone through two normal pregnancies.
Conclusion
If one is really conscious of all that can be achieved in the best cases, one will leave no stone unturned to add every fragment of physical fitness and ability even to the worst afflicted child. In a well focused programme for the management of any child with this affliction, each specialist is able to contribute, but if he is to be a member of a team he must be prepared for disappointments, he needs patience with himself, with his methods and with the parents of the child. Finally, therefore, my advice is to organize treatment at birth. No child should be put on the deferred list; the surgeon should decide. A hydrocephalic baby with a tender lump on its back is not an asset, neither is it readily an object of affection. Operative risks are more than justified by the hideous alternative of the hardy survivors of the 'do nothing' school of thought.
Whatever we may achieve with our surgical skills a certain number of these babies are bound to sink, but with careful cultivation there may arise from these dark and very deep waters much that is worth while and many lives -that are not empty, but filled with purpose andjoy. Mr (Sharrard 1962) suggested that there might be a more satisfactory preservation of muscle innervation in those treated by immediate closure of the sac than in those in whom conservative treatment or delayed closure had been undertaken. There were, on the other hand, those who suggested that immediate closure of the sac resulted in greater mortality, incidence of hydrocephalus and incidence of meningitis. To answer this problem, a controlled trial was undertaken by a team consisting of Mr R B Zachary, Dr J Lorber, Dr A M Bruce and myself (Sharrard et al. 1963) .
All infants admitted to the Children's Hospital, Sheffield, within forty-eight hours of birth suffering from meningomyelocele in the napkin area, but excluding pure meningocele, were included in the study. Cases were chosen for operative or conservative management by random sampling. The operation was performed as an emergency and comprised dissection of the plaque of nervous tissue, suture of the dura to form a neural tube and mobilization and closure of the skin over the defect. In the conservative group, a sterile dressing was applied and sealed off to prevent, as far as Section ofPadiatrics possible, ftcal or other contamination of the area. Apart from the operation, management of the two groups in all other ways was identical.
All patients were assessed as soon as possible after admission. Records were made of meningitis, local sepsis, the presence and degree of hydrocephalus and the presence of neurological lesions resulting from the spina bifida cystica, and any subsequent changes. The trial began in October 1961, and ended in March 1962, after 40 patients had been included, 20 treated operatively and 20 conservatively.
Comparability
The site of the spina bifida was distributed in both groups in a comparable way between the thoracolumbar, lumbar, lumbosacral and sacral regions. The incidence of hydrocephalus was the same in both groups and the age of the child at the initial examination and muscle assessment was on average the same in both groups. The general level of muscle paralysis in the lower limbs was also comparable in the two groups, though there was a bias in favour of the conservatively treated group who showed somewhat less paralysis generally at the initial examination.
Neurological Assessment
Muscle charting may be difficult in children between the ages of 1 and 4 years but, in a newborn child or during the first 6 months of life it is much easier. A slightly irritable child at this age will use every muscle in his lower limbs voluntarily and actively, and it is possible to assign a muscle grade to all the main muscle groups. In almost all cases the paralysis was found to be flaccid with a distinct root distribution, there being only one case in which mainly reflex activity was found on the initial assessment soon after birth.
Results
Mortality: There were 9 deaths in the operative group (1 further death occured later at home from another condition), and 12 in the conservatively treated group. Meningitis and ventriculitis: There were 5 cases of meningitis in the operative group and 8 in the non-operative group, with one survivor in each group. The causative organisms varied, but Ps. pyocyanea particularly affected the conservative group.
Local sepsis: Local sepsis occurred in 8 operative and 10 conservative cases, the degree of sepsis being distinctly greater in the conservative group. Neurological lesions: It was in this field that the most striking results were found. Apart from the initial assessment, further assessments were made at the third week and the third month. At the third week, 14 of the 20 operated children had survived and none of them showed any neuro-logical deterioration. In 7 there was improvement, and in 4 this was substantial. For instance, a child seen six hours after birth and found only to have hip flexors and adductor gracilis working showed, three weeks later, voluntary activity in every muscle in the lower limbs. This ability has been maintained ever since.
In the conservative group, there were 18 survivors at three weeks. In these the neurological picture was very different. In no case was there any gain. Nine showed no change from the initial assessment, though this often meant that they were remaining completely paralysed, and 9 showed deterioration which, in 5 patients, was considerable. For example, a child seen two hours after birth, in whom all muscles in both lower limbs were found to be active, became completely paralysed in the lower limbs except for the hip flexors and this state was the same six months later.
At the third assessment at three months, the 10 survivors of the operative group had all maintained their muscle activity, whereas the 8 surviving children in the conservative group had remained paralysed, 6 of them severely or completely. Duration of hospital stay: The average hospital stay of the survivors was almost twice as great in the conservative group (61 days) as in the operative group (37 days). Two patients in each group had Spitz-Holter valves inserted for hydrocephalus during the first admission.
Conclusion
Any differences in mortality, local sepsis, meningitis, muscle paralysis or duration of hospital stay, between the operative and non-operative group were strongly in favour of those treated by immediate operation. Striking changes as regards muscle paralysis can be explained in several ways. Although drying or infection of the neural plaque may account for some of the deterioration, it is possible that the tension that develops in the sac as it fills with cerebrospinal fluid after birth may cause a traction lesion of the nerve roots passing from the plaque to the periphery. Even so, this will not entirely account for the very rapid onset of paralysis that occurs within hours of birth, or may even have commenced before birth.
The Nature of the Lower Limb Paralysis Research has continued since this trial to try tc determine in more detail the nature of the paralysis that is present at birth. Immediately before closure of the sac, peripheral electrical stimulation tests have been made and the results of stimulation of the neural plaque have been observed. The tentative results so far suggests that those muscles which react strongly to a short duration is (faradic) current are likely to recover following closure of the sac even if they have not shown voluntary activity before closure. On the other hand, it has been a frequent finding that stimulation of the neural plaque results in contraction of muscles in the limbs that showed no response to faradic stimulation and these muscles failed to recover after operation. The explanation for this phenomenon awaits further study.
The important practical conclusion is that surgical closure should be undertaken urgently, if possible within the first 48 hours of life, and that severe paralysis of the lower limbs should not be a contraindication to this since there may well be a considerable recovery if operation is undertaken.
The Early Management ofParalytic Deformity Dislocation of the hip and deformity of the foot is a common finding at birth in many of these children, and an analysis of the relationship between the paralysis and the deformity confirms the view that these deformities have arisen as a result of intra-uterine muscle paralysis. The management of these deformities is very different from that of similar deformities in unparalysed children. The dislocation of the hip is a paralytic one and is not, at first, associated with any abnormality of the acetabulum. For this reason, immediate reduction of the dislocation is not necessary and it is unwise to apply splintage which adds to the difficulties of nursing in the early weeks. It has been my custom to wait until the third month before attempting any orthopxedic measures and it has rarely been impossible to obtain reduction of the dislocation following an adequate adductor tenotomy.
The deformities of the feet, likewise, are paralytic in nature: The fact that there is likely to be sensory paralysis demands the greatest care in the application of splints to obtain correction and I believe that it is better to obtain the correction by operative division of the short tissues and tendon transplantation as in cases of poliomyelitis. (Lahenc& & Coates 1962 , P9rar & Guthkelch 1961 , Merrill etal. 1962 showed that:
(1) Up to the present, the great majority of children with meningomyelocele who have survived to school age are educable in terms of intelligence levels.
(2) Although there is a tendency for children with meningomyelocele and associated hydrocephalus to be less intelligent than children with meningomyelocele without hydrocephalus, yet the findings of Laurence & Coates indicated that 73 % of children surviving with hydrocephalus were educable.
Two groups of educable children with meningomyelocele were studied in terms of IQ and educational attainments: (1) 26 children aged 8-16 years attending a residential school for children with physical handicap. 85% of these children had IQ 80 and above. Educationally, of 25 children, 24 were making average or above average progress.
(2) 45 children of school age and over in a long-stay children's hospital and school, 56% without and 44% with associated hydrocephalus, arrested spontaneously. The IQ range of the children without hydrocephalus was normal. The IQ range of the children with hydrocephalus was skewed in a negative direction but 65 % were educable in an ordinary school and 30 % in an ESN school. Educationally 69 % were making average progress.
Discussion
These children may represent selected groups of surviving children with meningomyelocele, and therefore may not be typical of all children with this condition. However, they represent a number of severely handicapped children, and there may be more in the future as methods of treatment change.
Ineducable children: The records of 800 surviving children in a hospital catering mainly for severely subnormal children were examined, and only three cases were found; two of them were making reasonable progress in daily living activities.
It is concluded that the outlook for educable children with meningomyelocele, with or without hydrocephalus, during their school years, is optimistic.
